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SUMMARY OF ACCOMPLISHMENTS 


Evaluation of ,end-use “milling and Dako Ome Ciudwelt Vy BOT) con 
experimental wheat germplasm lines (romgeand Later) grown, in. the 
western states and harvested as the 1985 crop were made.These 
included 463 (from WA), 621 POPUL) OL CA): bee (MT) i= 95 


from the Western Regional Nurseries, and 231 from commercial 
and/or other sources. To-date analysis and evaluation has been 
completed on about 400 selections from the 1986 Crop, Criteria 


used to determine acceptable quality were standardized tests for 
flour yield, protein, ash and color; cookie diameter; loaf volume 
and bread crumb grain; dough mixing requirements and water 
absorption; Japanese sponge cake volume and texture; and Udon 
noodle yield, texture, color and score. ADOULE 23%. _ OL these 
selections were identified as having promising overall quality to 
EEC their market class. Studies included materials from 
Snowmold, foot rot, dwarf smut, yield trials, various crop 
management studies, and resistance to Salinity stress: These 
represent new advances to have available improved agronomic 
germplasm with desirable quality for marketing. Results were 
sent directly to the cooperators, but can be found in the tables 
of data in Nursery Codes #1 through #86. See the Index of 
Nurseries (Page v) for nursery titles, locations and breeders. 


The milling and baking properties of 1469 F4 generation samples 
from the 1985 crop breeding programs were evaluated. These 
experimental wheats were crossed to develop resistance to snow 
mold, foot rot, dwarf smut, rusts, and adaptability to various 
crop management practices, and represent all classes except durum 
and SRW. Tests used to characterize end-use quality were flour 
yield, break flour yield (soft wheats), kernel hardness, flour 
protein, mixograph, water absorption and dough properties, and 
alkaline water retention capacity. About 33% (482) were scored 
as promising to meet the overall quality of their market classes. 
About 2,000 micro (10g) F3 samples were also evaluated for 
milling quality. About 1,000 crosses made to germplasm sources 
for sprout resistance were analyzed for alpha-amylase activity. 
Several of these represent a new generation of germplasm which 
have both desirable agronomic and end-use quality and are 
candidates for advancing toward commercial release. Summary List 
of Early Generation Nurseries Evaluated is on page 16. No data 
is included. 


In co-operation with a grant from the PNW Grains Council the 
milling and baking evaluation were made on commercial composites 
representing the wheat crop (1985) of WA, OR, and ID. The data 
was used in their marketing brochures. See Nursery Code number 
ras 


ae 


In cooperation with U.S. Wheat Associates, Inc., we participated 
in a Western White Export Cargo analysis project. The first set 
of samples was collected from out-going cargos in the fall and 
winter (Nursery Code #22) and contained 51 samples. The second 
group of 55 samples was collected in the spring (Nursery Code 
#86). and the’=third “set of 55°samples was, collected 1naiae 
summer (Nursery Code #87). The object of the cargo sampie 
project was to follow the end-use qualities of export shipments 
through the marketing year. Results show a high degree of 
uniformity. 


iy cooperation with the PNW Grains Council, 5 . advanced 
experimental wheat selections were pilot milled and sent to a 
group of collaborators for evaluations. These include 4 mills in 
Japan, 2 in Korea, 1 in. The Philippines, J. in Morocco, Pe Ny: 
Egypt, and (6) local milling and baking firms. Results of our 
analysis are in Nursery Code #74. Final, publication. © Ot gues. 
collaborator results is not complete. 
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ABBREVIATION DESCRIPTION 


We have implemented a computer program to store, calculate, and retrieve our 
milling and baking data. The following is a list of abbreviations used as 
column headings in the following tables of data. 


NURSCO = Nursery Code Number (located upper left corner of table). 
LABNUM - Laboratory Number (first two digits crop year). 


VAR - Variety or selection name. 

IDNO ~ CI or Selection Identification Number. 
TWT - Test weight in lbs/bu. 

FASH - Flour ash percent at 14% moisture basis. 


FYELD = Percent of flour obtained. 

MSCOR = Milling score. 

FPROT - Flour protein percent at 14% moisture basis. 

FABSC - Farinograph water absorption corrected to 14% moisture basis. 

FPEAK - Farinograph mixing peak time in minutes. 

FSTAB - Farinograph stability in minutes. 

BABS ~- Bake water absorption at 142% moisture basis. 

BABSC = Bake absorption corrected to mean protein of nursery. 

MTIME = Optimum mixing time in minutes. 

LVOL - Bread loaf volume observed in cc's. 

LVOLC = Bread loaf volume (cc) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix )  . 

BCRGR - Bread crumb grain rating code. (See following CODE ratings & Meanings.) 


CODE MEANING 

sods te aad 
uf Excellent (S*) 
ps Satisfactory (S) 
3 (Q-S) 
4 Questionable-Satisfactory (Q=S) 
5 (Q-$) 
6 Questionable (Q) 
7 | (Q-#) 
8 Questionable-Unsatisfactory (Q-U) 
9 Unsafisfactory (U) 

CODI - Cookie diameter in cm's. 


CODIC = Cookie diameter (cm) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix ) 

VISC - Brookfield viscosity (observed) 

VISCC - Brookfield viscosity corrected for protein to the mean protein of 
the nursery. 

CAVOL - Japanese Sponge Cake Volume in Cous. 

SCSCOR - Sponge cake score (scale 1-100) 

WTIN - Noodle weight increase (percent). 

NYELD - Noodle yield. 

NOSCORE= Noodle score (1-100) 

MABS - Mixograph absorption at 14% moisture (2%). 

MABSC - Mixograph absorption corrected for protein (%). 

MTYPE - Mixograph Type - From Mixograph Reference Chart. (See pages 7-8.) 


igiplee 


RATE - Overall Rating when used see table 3. 
RMKS - Remarks. 
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INTERPRETATION OF DATA 


As in the past reports, decisions were based on the results of the tests 
after adjustment to an average protein content of the nursery using correc- 
tion factors derived from several years of data on particular varieties and/ 
or classes of wheat. These correction factors and scale for ranking codes 
can be found in the following tables 1-3. 


CORRECTION FACTORS - TABLE 1 


(vc) <CC) 
VIN VARIETY? LOAF VOLUME — COOKIE 
mE Anza 61 0 
2. Burt Sins * .078 
3 Coulee 76 -070 
4 Fortuna 64 0 
5 Gaines 38 - 136 
6 Hyslop = "0 Lot 
7 Inia 66 68 0 
8 Itana 60 0 
9 Kharkof 57 0 
10 Luke 0 085 
li Marfed 61 -098 
12 McCall 52 0 
13 McDermid 0 7106. 
. 14 Moro 0 ~094 
15 Nugaines 62 118 
16 Omar 0 083 
a / Paha 0 037 
18 Sprague 0 -062 
19 Springfield 0 042 
20 Twin 0 -149 
2% Yamhill 0 e124 
pay Wanser 69 0 
23 Wared 62 0 


Variety name (VAR) not found or where the value is zero 


in Table 1, use correction factor for class of sample in 
Table 2. 


VIN = Computer system variety number 


x 


CORRECTION FACTORS - TABLE 2 


(VC) (CC) 
CLASS LOAF VOLUME COOKIE 
SWW 60 e240 
SWS 60 uO 
CLUB 55) analy ak 
HRW - " 62 -080 
HRS , 62: -080 
HWW . 62 -080 
HWS coe G2. -080 


RANKING AND RATING CODES = TABLE 3 


CODE 5 

BREAD CRUMB GRAIN MEANING 

2READ CR j eed 
ni Excellent (S*) 
2 Satisfactory . _ (S) 
3 i (Q-S) 
4 Questionable-Satisfactory (Q=S) 
5 (Q-3) 
6 Questionable (Q) 
7 (Q-¥) 
8 Questionable-Unsatisfactory (Q-U) 
: 


Unsatisfactory (U) 


, 
= . - - P,P ees ot eye OD 
vr" + d > ul Bs 
fe 
‘ . 
4 ha F inte 
= 4 et Dadie™ - 
LA eed 
‘ 


waka 
e208 
Wa 
.; 
«me 
ry de 


iB 


fi 












: wey am 
A oS) Gv Ba 
or, bat 
iGD9 
7 eee tl ds 
¥iAAS BMS 
on ” ne ee ee yet 
, 

as 

. 1 ! a Sr 

= i ” 


¢ 
-~ 
<u a? én 
t 20 Bil ? 


oe > Pdganor > ch to ad 


> 
ty 
o2 Nel rte) os” -atdant sean . 526 
/ oY bsaen"!) 7437 


€.@ 
> Gs 
wv oS 


ad 2 oO @& 


g 
- 


’ Pv 
. a 
ve ; La 
~ 
’ : ot 


Thirty-Eighth Annual Report of the 
Western Wheat Quality Laboratory 


1985> Crop 


Singhs Rubenthaler, H.C. Jeffers, —sP.Da Anderson, - A. D- Bettge, 
D.A. Engle, and P.A. Sperry eh, 2/ 


INTRODUCTION 


This is the Thirty-Eighth Annual Report of the Western Wheat 
Quality Laboratory of cooperative investigations with breeder, 
geneticists, and pathologists in the seven Western states to 
evaluate the milling and baking quality characteristics of 
experimental wheat selections grown and harvested as the 1985 
eropr These investigations included several market classes and 
sub-classes of wheat which are commercially grown in the Pacific 
Northwest and the Western region and relates to their quality for 
commercial production and consumer acceptance. These studies 
deal with the physical-chemical flour properties associated with 
a wheat's suitability for commercial pastry and bread products. 


The nurseries have been arranged in nurseries (Nursery Index in 
Table of Contents) and the varieties and selections are listed in 
the tables in order of their assigned Laboratory Number. 
Mixograms were run on all samples evaluated, but none were’ 
reproduced for inclusion in this report. Alternately, each 
mixogram was characterized by type as described in the Methods 
Section. 


neg Research Food Technologist, Research Food Technologist, 
Physical Science Technician, Physical Science Technician, 
Physical Science Technician, and Clerk-Typist, respectively, U.S. 
Department of Agriculture, Agricultural Research Service, Western 
Region, assigned to the Western Wheat Quality Laboratory, Wheat 
Genetics, Quality, Physiology and Disease Unit, Pullman, WA. 


af Credit is due Garrison King, Washington State University 

i Laboratory Technician II for the flour milling and physical- 
chemical determinations made on early generation material. 
This work was supported by grant funds from the Washington 
Wheat Commission. 


METHODS USED BY USDA, WESTERN WHEAT QUALITY LABORATORY 


All wheat samples were fumigated when received with 800 cc methyl 


bromide/50 gal. drum overnight and then aerated, cleaned, 
scoured, test weight (1, Method 84-10) determined, sub-sampled 
for approximate analysis, and placed in the storeroom until 


experimentally milled by the follow methods: 


Buhler Milling: All of the samples of Advanced and Regional 
Nurseries were milled on a Buhler, pneumatic, laboratory mirage 


The samples were tempered to a predetermined moisture content 
ranging from 14.0% to 16.0%, depending on the hardness and known 


flour-bolting. properties. The harder wheats require the most 
water. PRs. the grain was conditioned so that the most rapid 
and most complete separation of endosperm could be made. The 
temper water contained a wetting agent (.1% Aerosol OT) to hasten 


moisture pentration and the tempered wheat was allowed to rest 
for 16-24 hours before milling to permit uniform distribution of 
the moisture. An additional 0.5% water was added 15-20 minutes 
Prior to milvicg.,  lhestunler experimental mill schematic flow is 
shown in Figure l. 


All six flour streams were combined to make a straight-grade 
flour. The first and second break and first and second reduction 
streams were combined for a patent flour. All straight-grade 
flour was rebolted on a 120 stainless steel wire screen and 
blended thoroughly. 


Flour Yield: The percent of the total products recovered as 
straight-grade white flour. 


Milling Time: The minutes required to mill a 2000 gram sample 
with the Buhler experimental mill and obtain a normal separation 
of bran, shorts, and flour. Time is determined by visual 
observations and adjustments by an experienced miller. 


Ma lting Score: Calculated as follows: 
100 ...- .f:( 80. ..—ef Llour.«tyiedl) s)50 «Gilourm ash® - «130 


) 
-48 (milling time - 12.5) + .5 (65 - 3 long patent) + 
-5 (16 - lst tempering moisture) ] 


+ 


Modified Quadurmat Milling Method: The preliminary nurseries 
were experimentally milled on Modified Quadurmat system, (5008 ic ie 
The procedure was discribed in the 27th Annual Report), 2) Oct. uss 
CPOs. © l= l4ar Conversion of the data to give a predicted Buhler 


f10ur yield and milling score was done with the following linear 
equations: 


f Lous Ya eid Milling Score 


Soft Wheat (y 14.0671 + .83474X) Soft Wheat (y 


-2.60 555 tee 
Hard Wheat (y 13.4166 + .83298X) Hard Wheat (y 


= 3.85010 are? 


The Modified Procedure is schematically shown in Figures 26 


Modifications include those described by Jeffers and Rubenthaler 
(leis yr 
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MODIFIED QUADRUMAT SR. 
MILLING PROCEDURE 


TEMPERED 
WHE AT 





BRAN FLOUR SHORTS : 
| BREAK. UNIT | REDUCTION UNIT ~ 
BRABENDER QUADRUMAT JR. WITH 


BRABENDER QUADRUMAT on. 


QUADRUMAT SR BREAK ROLLS : REDUCTION HEAD 


ROLES 2 SIFTERS: 8 INCH TYLER TESTING 
DIAMETERS: 2.8 INCHES SIEVES ON ZELENY SEDIMENTATION 
SPEED: 


. SIEVE SHAKERS 
FAST ROLLS: 1200 Rpy 


SLOW ROLLS: 560 RPM. 


SIFTING SCHEDULE: 
DIFFERENTIAL: 2.14 TO 1 . BREAK STOCK: 
BRAN: REMOVED AFTER | MIN. 
TEMPER: MIOOLINGS!: REMOVED AFTER AN 
TO 15% FOR 24 HOURS WITH _ ADDITIONAL 2 MIN. (344N TOTAL) 
WETTING AGENT 


REDUCTION STOCK: 3. MIN. 


SAMPLE SIZE: 


100-250 GRAMS TEMPERED WHEAT 
(HELD CONSTANT 


WITHIN EACH COMPARISON GROUP) 


OUTPUT: S-7 SAMPLES PER HouR 


Figure 2. Semi micro experimental mill flow with the roll corrugations per 
inch. The break rolls have corrugation spirals of 1Lw25,%L.. 759 
{nch/ft. in Progressive order, and the middling reduction roll 
1.25, 1.65), 1.25, and frosted smooth. Roll spacings for first, 
third break are 0.035, 0.0035, and 0.00 


2 inch respectively. 
tolls are set at 0.0015, 0,0020 ang 0. 


second and 


The middling 
0015 inch respectively. 
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Semi Micro Flour Quality:* Wheats milled on the s 
satisfactory flour yields were evaluated by the following tests and all others 
with unsafisfactory milling properties were discarded: NIR protein, mixo- 


graph (3, 9), and AWRC test (14,17) to distinguish whether they fit the 
sub-class of club or soft common and/or hard wheats. 


emi-micro mill which gave 


“ticro Milling of Single Plant Selections:* The 5-10 gm samples of grain 
were accurately weighed, placed in vials, and water added to bring them to 
144 moisture. The tempered grain was milled on the micro mill which consists 
of two pairs of corrugated rolls and double sifters with 38- and 135-mesh 
stainless steel screens. The bran over the 38-mesh sifters was evaluated 
for milling properties by visual examination for the degree of bran clean-up. 
The throughs of the 135-mesh stainless steel screen, of those Samples con- 
sidered to be good milling types, were examined for flour quality by means 
of the Modified Micro Sedimentation Method (12). Protein and lysine are 
determined on these materials by NIR analysis (15). A schematic flow dia- 
gram of the micro mill is shown in Figure 3 (2, 13). 


Moisture Content of Wheat & Flour: These values have not been given in these 
reports, but the methods are as follows: The reference test is two grams of 
ground wheat in an aluminum moisture dish are heated in a forced draft oven 
for 40 minutes at 140° C., allowed to cool in a desiccator and weighed. Flour 
Moisture is determined in the same manner except that it is heated only 20 


minutes. The NIR (Technicon 400) is routinely used as calibrated to the 
above method. 


Ash_of Wheat and of Flour: The ash from a 4<gram sample of wheat meal or 
flour heated for 15 hours at 550° C. in a muffle furnace. (1, Method 08-01). 


Protein of Wheat and Flour: The protein content of the samples was deter- 
mined by the NIR method, and checked (about 10% of the material) by the 
Kjeldahl method (1, Method 46-12). 


Alkaline Water Retention Capacity (AWRC): The percent increase in weight of 
7.5 g flour due to absorption of water from 35 ml of .1 normal NaHCO. 
solution (17). 


Viscosity: Dial reading x 7.5 of a RVT Brookfield Synchro-Lectric Viscometer 
fitted with a No. 2 spindle at 50 R.P.M. using a suspension of 20 grams of 
flour in 100 ml of water and 7 ml of 1 N lactic acid (15). 


Mixogram: Used to characterized new selections as to market class and esti- 
mate baking properties. ‘The recently developed 10 gm instruments were used 
and the testing procedure and interpretation of K.F. Finney(9) was followed. 
To reduce the time and expense involved in reproducing the mixograms a refer- 
ence chart was developed to characterize each curve as to type ranging from 
very weak to expectionally long and strong types. The chart and instructions 
for its use are found on pages 7 and 8. 


*Supported by special grant of funds from the Washington Department of 
Agriculture and the Washington Wheat Commission to permit extensive early 
generation (F4-F,) testing. 
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USE OF MIXOGRAM REFERENCE CHART 

In addition to determining mixing time for optimum dough 
development by observation during baking test, mixing time and 
mixing tolerance, two important baking properties of wheat flour 
can be determined independently from a mixogram. A-mixogram is 
determined with 10 g of flour and appropriate amount of water to 
give optimum absorption. It Liissreallyanothingp=more= than” a 
recording mixer reflecting the resistance the dough has to be 
mixed over a period of time. Most mixograms are ruin either 7 or 
8 minutes which is sufficient time for most flours -o Giverariuld 
picture of their mixing time and to show what happens when mixing 
continues beyond this point (mixing peak) as reflected in the 
tail of the curve and commonly referred to as tolerance. 

Final evaluation must be made with consideration GSIvenwset Se 
the protein content of the flour because of the effect protein 
content sshas'« On) «the mixing: characteristics within the same 
variety. As protein increases, mixing time will decrease with an 
apparent increase of tolerance. TOsLEiustrace tis)’ compane | # I 
high (H) with #2 medium (M) and #3 low (L) which are typical 
mixograms of the club wheat Paha at 12, 9, and 6% protein 
respectively. Similarly, 2H, 3M, and 4L are typical for Nugaines 
at these protein levels. Little change can be observed on any 
wheat above 13.0 or below 7.5% protein. 

THiS chart will be used yy) to identify the curve 
characteristics which most closely fit the sample and will be 


Peportec) a>, Munoe ns lL lM lH, etcathroughs 8H. 


MIXOGRAM REFERENCE CHART 
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Cookie Baking: 40 8 of flour, micro method, using 25% absorption, 60% sugar, 


30% emulsified shortening, 3% dry skim mt Likes NH,HCO., aM NACL? Nakco., 
was employed (8). 


Cookie Diameter is the average diameter, 
ameter 


in centimeters, of cookies baked on 
two separate days. 


Farinograph: The Farinograph was equipped with a 50-g bowl and the Constant 
Flour Weight Procedure was employed (1, Method 54-214). 


Farinograph Absor tion is the amount of water required to center the highest 
portion of the Farinograph curve on the 300 unit line. 
Peak or Farinograph Mixing Time is the time interval, in minutes, from the 


first addition of water until the tip of the curve reaches its maximum 
height. © ; | 


Stability of Period of Resistance is the number of minutes the top of curve 
temains above the 500 unit line when the highest portion (peak) ts centered 
on the 500 unit line.. ; ith ea Ges - 


Bread Baking: An optimum absorption, optimum mixing, optimum bromate, 100 ¢g 
flour and straight. dough method using 7.2% yeast, 1 1/2% sale, 6% Sugar, 1/47 
malt extract, 4% dry milk solids, 65 ppm ascorbic acid, and 3% hydrogenated 
shortening was employed (5,6,7,10). 

Baking Absorption:’ The amount of water required to make a dough of proper 
consistency for bread baking when mixed to optimum conditions as judged by 
an experienced baker using the baking method described above (4). 


Mixing Time: Time in minutes required to mix the flour and the other bread 
dough constituents to the optimum condition as judged by an experienced baker 
(5). Pm 3 ; 


Of @fiitinl Bednata: The amount of potassuin bromate required to produce the 
optimum break, shred, crust, and grain characteristics of the loaf of bread 
RS): 


Flour Color: The ‘slurry method using 20 g of flour, 25 ml of water, stirred 
for 2 minutes with a glass stirring rod fitted with a dimm policeman, and 
allowed to stand for 5 minutes. Reading is taken on an Agtron (Fo) cali- 
brated with standard color discs #63 = 0 and #85 = 100. 
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Rubenthalér, GL. and » Pomeranz. | te NIR Spectra of HRW 
Wheats Varying Widely in Protein Content and™~ Quality. 
Abstract. Cereal Chemistry. 1986. 


Rubenthaler. = Glue and MinGyec ts -OmbuUtes Characterization 
of Mixograms and Their Relationship to Baking Performance. 
"Pundamentals of Dough Rheology", pgs. 131-168. American 
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INVITED TECHNICAL PRESENTATIONS 


Rubenthaler, G.L., 1986 


Presented a talk and panel discussion “GEading?ins othe ©80' see — 
Problems.and Solutions™ at the Twenty Fourth Annual Convention of 
Idaho Feed & Grain Dealers BSSOCiationg Boise, wIlD, WJannw 14.0 1986. 


Presented a Seminar "Grading and Oualitys Factors: ins) Wheat® soto 
Faculty and Graduate Students, Dept. of Agronomy & Soils, WSU, 
pepes26,01986% 


Presented a tour and led discussions on the "Function of the 
Western Wheat Quality Lab. in Marketing" to William D. Smiley 
JE; Director of WA Dept. OfMMAgGrics® Agricultural etTrade 
Development - Asia, Tokyo Office, Feb. 28, 1986. 


Presented a talk on "What Constitutes Wheat Quality"*=at Dewiston 
Grain Growers meeting, Lewiston, ED, ®@March' 4461986 


Presented a talk and tour of Laboratory "What is Wheat Ctata ty 
to Washington Flying Farmers Association, March 22, 2986. 


Presented a talk on “Flat Bread Research" at the National 
Association of Wheat Growers Ethnic Foods Project="meeting, 
Washington, DC, March 26, 1986. 


Presented a seminar "Wheat Quality" and tour of the Laboratory to 
Washington Association of Home Economists, April 25, 1986. 


Presented a talk "Computer Characterization of Mixograms" at 
Spring Technical Conference, Milling & Baking Divs, sofsAACGIe ear 
Tempe, AZ, May 8, 1986. 


Presented a talk "The Task of Defining Wheat Quality" at 
California Wheat Commission's Wheat Quality Workshop at Davis, 
CA, May 22, 1986. 


Presented a talk "Measuring Wheat Hardness with NIR" at the USDA, 
ARS Wheat Hardness Workshop, Beltsville, MD, June 20, 1986. 


Presented seminar and tour of Laboratory to U.S. Wheat Associates 
Japanese Trade Team. July 14, 1986. 


Presented seminar "Wheat Research at the Western Wheat Quality 
Lab" to a visiting Washington Legislative Team, August 26, 1986. 


Presented talk "Results of Cooperative Study of Methods for 
Measuring Sprout Damage" to Japanese Food Agency Team, Portland, 
GOR, August 28, 1986. 


Presented lectre to WSU Agronomy 201 class (25 students) on wheat 
Puarity; oept.) 25, 1986. 
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Presented paper "NIR Spectra of HRW Wheats Varying Widely in 
Protein Content and Quality" at AACC Annual Meeting, TOProntyy 
Canaday Oct... GS ael9sc. 


Presented lecture to WSU Agronomy class “Improvement of Crop 
Quality" to 6 graduate students, Oct. 15, 1986. 


Presented lecture to WSU Agronomy class “Grain Crops” to 18 
studentssr Oct.) 1J/s- 1986. 


Presented talk "Role of the Western Wheat Quality Lab®®to sGrané 
County Wheat Growers Association, Wilbur, WA, Oct. 18.) 19862 


Presented talk "Role of Western Wheat Quality Lab in Variety 
Development" to Moro and Sherman County Wheat Growers League, The 
Dalles, OR; Oct.) 20p ea 98b6e 


Presented talk "1986 Soft White Wheat Crop Quality Report" to the 
PNW Section of AACC Annual Meeting, ,Portland,.OR;.0cts. 245-1986. 


Presented tour and discussion of the Western Wheat Quality babsto 
members of the National What Improvement Committee, Nov. 5, 1986. 


Presented a talk "Wheat Quality Research at the WWOQL" to WA, OR, 
& ID (Tri-State) Wheat Commissioners Meeting, Boise, ID, Nov. 20, 
1986. 


Presented a report "1986 Harvest Survey Results" to Pacific 
Northwest Grains Council Advisory Board, Portland, OR, Dec. 2, 
LoSor 

Jeffers, H.C., 1986 


Presented seminar and tour of the Laboratory to U.S. Wheat 
Associates Philippine Flour Millers Team, August 20, 1986. 
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Western Wheat Quality Laboratory 


19359 Crop 
Mere LORS 
The Western Wheat Quality Laboratory Staff was pleased to have 
had the opportunity to meet, discuss, and Givem. Ours mol sour 
“rettities|/with many visitors this past, year. Several of these 


people were wheat breeders, grain buyers, flour millers, students 
and various government officials with an interest in wheat 
quality. The following is a list, not all inclusive, of those 
who visited our facilities: 


U.S. Wheat Workers 5) §) 
Washington State Legislators Wes) 
Congressional Legislators Assistants 

Team . 7 
Foreign 

Egypt 4 
India i 
Japan ie 
Peoples Republic of China é 
Australia 1 
Canada 3 
France 1 
Mexico a 
Norway ai 


Philippines 5 
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EARLY GENERATION NURSERIES 





1985 Crop 
NUMBER NUMBER 
NURSERY LOCATION BREEDER CLASS TESTED PROMISING 
H85A Pendleton C.R. Rohde SWW Zz} L17 
K85 Pendleton C.R. Rohde SWW 88 57 
Soft White Pullman Davis/Konzak SWW 34 bes 
QLRED/85 Pullman Davis/konzak HRS 225 92 
Management Trial - 1985 Pullman R.E. Allan SWW 360 0 
Pendleton 85 B# Pendleton C.R. Rohde SWW 133 54 
Advanced Clubs Pullman R.E. Allan Club te 64 
Advanced Commons Pullman R.E. Allan SWW 29 LS 
'86 REA Daws/WC Pullman R.E Allan SWW 53 28 
1986 Restorers TCK-2 Gene Lines Pullman R.E. Allan SWW 45 18 
TCK Resistant Restorers Pullman R.E. Allan SWW Pie: 14 
Paired Lines Pullman R.E. Allan SWW 156 6) 


10 GRAM MICRO MILLING TEST 


Winter Wheat (Micro Milling) Pendleton C.R. Rohde SWW S12 405 
Micro Milling Wheat Samples Hermiston M.F. Kolding _SWW 829 588 
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